Modes of mononucleotide binding to ribonuclease T1.
The binding of the mononucleotide inhibitors 2'-GMP, 3'-GMP, and 5'-GMP to genetically engineered ribonuclease T1 has been investigated by conventional inhibition kinetics, fluorimetric titrations, molecular modeling, and fast relaxation techniques. The fluorimetric titrations in conjunction with molecular modeling revealed that apart from the already known primary binding site, three to four additional sites are present on the enzyme's surface. The association constants obtained from the fluorimetric titrations and the temperature jump experiments range between 3.1 x 10(6) M-1 and 4.3 x 10(6) M-1, indicating that the binding of the mononucleotides to the specific binding site of ribonuclease T1 is at least one order of magnitude tighter than has been anticipated so far. The kinetics of binding are nearly diffusion controlled with a kon determined for 2'-GMP and 3'-GMP, as (5.0 +/- 0.5 x 10(9) and 6.1 +/- 0.5 x 10(9) M-1, s-1 and koff as 1.2 +/- 0.2 x 10(3) and 2.0 +/- 0.3 x 10(3) s-1, respectively. Molecular modeling studies indicate that all three nucleotides are able to bind via their phosphate group to a positively charged array of surface amino acids including His27, His40, Lys41, and most probably Lys25 without obvious stereochemical hindrance. We propose that RNA wraps around RNase T1 in a similar fashion via phosphate binding when enzymatic hydrolysis occurs.